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Blending animal and vegetable fats to produce compound shortenings and substi
tutes for butter is a well-known practice, This practice originated in attempts
to provide materials similar to certain natural fats from cheaper and more readily
available oils and fats. The natural products were simulated in regard to consis-
tency, texture, and in so far as possible, flavor. The exact composition of these
blended products, i.e., the particular vegetable 0oils and enimal fats used and
their relative proportions, has varied considerably from time to time, depending
on their relative availability and price. In recent years, however, owing to wide
acceptence of hydrogenated vegetable oils as shortening and cooking fats, & favor-
able market and price for vegetable oils have been created., At present there is
probably no economic adventage in marketing compound shortenings containing & high
ratio of vegetable oil; more likely, thers would be an aconomic advantage in blend
containing & low proportion of these oils.

Since commercial interest in these compounded fats has centered around their
economic advantages, sufficient attention may not have been given to the possibil-
ity of improving the keeping quality of enimal fats by admixture with relatively .
small percentages of certain vegetable oils. It is known that, in gensral, shorte
ings prepered by hydrogenation of vegetable oils are somowhat more resistant to
rancidificetion then are animal fats. Previous work (1) (2) has indiceted that ai
least some of the common vegetable oils ows their stability chisfly to the present
of naturally occurring tocopherols. Wheat-germ 0il contains from about 0.3 to O.i
percent of tocopherols (3) (4), whereas cottonseed, corn, and soybean oils have
from 0.1 to 0.2 percent. Considerable variation, of course, may be expected in
different specimens. Moreover, refining treatments usually roduce the tocopherol
content of an oil. It has been shown (1) (5) that the additiom of as little as
0.01 to 0.001 percent of tocopherol produces e significant increase in the stabil
ity of lard. Concentrations of that magnitude can reedily be introduced into the
lard by direct admixture with rolatively smell amounts of tocopherol-rich oils.

Although in 1926 Anderegg and Nelson (6) reported evidence indicating that
wheat-germ oil protected highly unsaturated fats in prepared dietary mixtures and
these findings were confirmed in 1931 by Roller (7), comparatively little has bee
published concerning the improvement in tho stability of lard brought about by th
direct addition of vegetablo oils. A number of patents, however, reveal that som
oractical work has been dons along these lines. These refsr to the addition to
various fats end oils of small emounts, ususlly from 1 to 10 percent, of crude sc

ean oil (8), hydrogenatsd rsfined soybean oil (9), hydrogenated seseme oil (10),



srude cottonseed oil (11), hydrogenated kapok oil (12), and cacao butter (13).

ost of these patents stress the use of crude or hydrogenated vegetable oils. In
view of recent knowledge concerning the antioxygenic action of tocopherols, includ-
ing the concept of synergism proposed by Olcott and Mattill (1) and further studied
by others (5) (14), it was considered desirable to review and investigate further
the effect of adding vegetable oils to lard.

Experimental Results and Discussion: The antioxidant effect produced by the
addition of small smounts of some of the more common vegetable oils to lard is
shown by the results in Table I. These data were obtained by using the Active
Oxygen Method (A.0.M.) (15) with certain modifications, which have been described
elsewhere (16). 1In all stability velues reported in this paper, the time required
for development of & peroxide value of 15 millimoles per kilogram of fat hes been
taken as the stability time. It has been found in this laboratory that this value
egrees well with organoleptic assays when lard is the substrate.

Published information concerning the tocopherol content of these oils indicates
a rough relationship between the tocopherol content and the stabilizing effect pro-
duced. Wheat-germ oil hes the highest tocopherol contsnt and slso the greutest
stebilizing effect. Refined corn, cottonseed, and soybean oils contain appreciably
less of the tocophsrols than whest-germ oil and have somewhat less stabilizing
effoct when added to lard. Considerable caution must be exercised, however, in in-
terpreting the data of Table I, particularly if one is ccnsidering the quantitativae
aspects of the results. It must be recognized that thess oils contain alpha-,
bete~-, and gamma-tocopherols in different mixtures and proportions and that ana-
lytical methods for determining tocopherols do not distinguish between these
different forms, These verious forms of tocopherol are reported to differ consid-
srably in antioxygenic activity. The need for caution in interpreting the results
is shown by the fact that 1 percent of wheat-germ oil added to lard F-2 resulted
in a stability factor of 4.2, whereas 2.5 percent of rafined corn oil, presumably
containing ebout the seme emount of tocopherol, when addsd to lard W resulted in a
stability factor of only 2.5. The increased stability in hours was about the same
in each case. Consequontly, direct comparison of stability factors should be con-
fined to those experiments conducted on the same substrate.

When varying emounts of & given oil or fat up to 10 porcent were added, there
was o tendoncy for the antioxidant effect to rsach & maximum. This finding is in
accordence with reports in the literature that the efficiency of tocopherols as
antioxidants decreases with increasing concentration (14) (17).

The melting point of lard is usually lowersd by the addition of vegetable
oils. This cen bs compensated for by sevoral means. Stasarines, or fat of either
enimal or vegotable origin hardened by hydrogenation, may be incorporated to raise
the melting point. Also the blend of lard and vegetable oils cen be hardened %o
the desired extent by hydrogenation, These methods, particularly the latter, pro-
duce a further material increase in stebility.

In another sories of tests, some of the less common vegetable oils were added
50 lard in l-percent concentration. These results are given in Table II. None of
these oils showed any outstanding action, and only tomato seed oil and apple seed
il showed & degree of action approaching that of the more common oils, such as
soybean, corn, and cottonseed oil,



Effect of Small Quenti

TABLE I

ties of Tooopherol-Containin

0ilsl/ on the Stebility of Lard

g Vegotable

Concen-
tration
of In- Stabil~
Lard Added Stability croease ity
Substrate Vegotable 0il Vege- (1.0.M.) in Sta- Factor?/.
table bility -
0il
parcent hours hours
Nons Control 3.0 oo e
Steam- {theat germ 0.5 7.5 4.5 2.5
Renderod Wheat germ 1.0 12.5 9.5 4.2
(F-2) Psanut, refined 1.0 3.5 0.5 1.2
Peanut, cruds 1.0 4.5 1.5 1.5
None Control 6.0 R cee
Corn, refined 1.0 16.5 4.5 1.7
Corn, refined 2,5 15.0 9.0 2.5
Soybean, refined 2.5 14.0 8.0 2.3
Cottonseed, refined 249 11.5 5.5 1.9
Mixture of corn, soy- 1.0 10.0 4.0 1.7
bean, peanut, and
Steem-~ cottonseed
Rendered Same mixture as 2.5 13.5 7.5 2.2
(W) above
Hydrogenated vegeta- 1.0 9.5 3.5 1.6
ble oil (&)
Hydrogenated vegeta- 2.5 12.5 645 2,1
ble oil (&)
fydrcgenated vegeta- 2.5 15.0 9.0 2.5
ble oil (B)
Hydrogenated vegeta- 2. 13.5 7.5 2.2
ble oil (C)
None Control 4.0 co oo
Cottonseed, rsiined 1.0 7.0 3.0 1.7
Cottonseed, refined 5.0 13.0 9.0 3.2
Steam- Cottonseed, refined 1C.0 15.5 11.5 3.9
Rendered Hydrogenated vegeta- 1.0 7.0 3.0 1.7
(F-1) ble oil (&) _
Hydrogenated vegeta- 5.0 15.0 11.0 3.7
ble oil (&)
Hydrogenated vegota- 10,0 22,0 18.0 4.5
ble oil (A)
None ‘ Control 3.0 cee coe
Drip- Corn, refined 1.0 6.0 3.0 2.0
Rendered Corn, nautralized and 1.0 7.0 4.0 2.3
(v-2) washed
Corn, crude 1.0 7.5 4.5 2,5

1/ all hydrogenated vegetable‘oils us

all-hydrogenated type.

2/ stability faot

or = stability of treated lard = stebility o

6d were commercial shortenings of tl

f control.



Since it has been shown (5) that pure alpha-tocopherol added to lard along witl
ommercial soya lecithin snd fatty acid esters of ascorbic acid greatly enhance the

of certain vegetable oils. With this objective a series of experiments was carried
out, the results of which are given in Table TIJ. In the first part of this series:
lard having a stability of 4.5 hours and conteining 5 percent of added lard flakes
was used as a substrate. The lard flakes were added to offset the lowering of the

TABLE II

Effect of Miscellaneous Vegetable 0ilsl/ in 1-Percent

—

Concontrations on the Stability of Lard

Concen-
tration
of In- Stabil-
Lard Added Stability creaso ity
Substrate Vegetable 0il Vega- (A.0.M.) in Sta- Factor
table bility
0il
: porcent hours hours
None Control 3.0 ces ..
aApple sead, crude 1.0 6.0 3.0 2.0
Tomato sead, cruds 1.0 7.0 4,0 2.3
Steam- Safflower, crude 1.0 4.5 1.5 1.5
endaored Grape seosd, crude 1.0 4.0 1.0 1.3
(F-2) Walnut kernel,” 1.0 4.0 1.0 1.3
crude
Sunflowser sged, 1.0 4.0 1.0 1.3
crude

Cocoa butter 1.0 4.0 1.0 1.3
Orange seed, crude 1.0 3.5 Q.5 1.1
Avocado, cruds 1.0 1.5 —~—1.5 0.5

i/ All these oils oxcept the cocoa buttor wero furnished by Dr. L. R. Howard
of the Western Regional Resvarch Laborstory,

melting point of the lard caused by addition of vegotable 0il. For example, the
melting point of lard was lowered from 35.00 to 33.5° by admixture with 5 percent
of corn oil, but the addition of 5 percent of lard flakes raised the melting point
to 44.00, The lard flakos also increased the stability from 4.5 to 5 hours. 1In
the second part of this oxporiment lard of good quality was omploysd. Refined corm
0il and wheat-germ 0il were addeq in amounts calculated to give a concentration of
0.01 percent tocopherol in the mixture. The tocopherol content of the refined corn
0il and wheat-germ oil was 0.16 and 0, 33 percent, respectively, us determined by
the Parker-McFarlane (18) modification of the Emmerie-fngol method.

The data in Table IIT indicate that the tocopherols of certein tocopherol-rich
*ils act synergistically with certain other additives to delay the onset of ran-
cidity in lard. The addition of such oils in sufficient quantity to incorporate
0.01 percent tocopherols along with 0.06 percent d-isoascorbyl pelmitate increased
10 stability of lard approximatoly tenfold, Tho fact that addition of soy phos-
pholipids exsrts relatively littls effect when added to mixtures containing crude
corn oil or wheat-gsrm oil, which are probebly themselves rich in phospholipids,



